The centipede fauna of the second largest island in the world, New Guinea, and its adjacent islands, is poorly known, with most information deriving from the first half of the 20 th century. Here we present new data on the order Scolopendromorpha based on material collected in the area in the last 40 years, mainly by Bulgarian and Latvian zoologists. The collections comprise eleven species of six genera and three families. The diagnosis of Cryptops (Trigonocryptops) is emended in the light of the recent findings. The old and doubtful record of Scolopendra multidens Newport, 1844 from New Guinea is referred to S. subspinipes Leach, 1815 and the species is here excluded from the present day list of New Guinean scolopendromorphs. Cryptops nepalensis Lewis, 1999 is here recorded from New Guinea for the first time. An annotated list and an identification key to the scolopendromorphs of the studied region are presented.
Introduction
New Guinea is the second largest island in the world after Greenland, and encompasses a territory of 785,753 sq. km. After the Amazon and Congo, New Guinea maintains the third largest rainforest in the world and at least 5% of the world's animal and plant species. The island is shared by two countries-Papua New Guinea to the east and the Indonesian provinces of Papua and West Papua to the west (Fig. 1) ; the Eastern part includes also Bismarck Archipelago. The island's remote location and diverse landscape, unstable political environment, underdeveloped road network and infrastructure are just a few obstacles that prevented scholars from carrying out thorough biodiversity explorations and still very little is known about the actual biodiversity of the island. Most collecting trips were carried out in the surroundings of Port Moresby, the largest sea ports and other big cities, mostly along the sea shores or the main roads.
Like many other organism groups, the existing information on the centipedes of New Guinea is outdated and scattered among a number of old publications. Most information derives from the last decade of the 19th and the first half of 20th centuries and concerns mostly the accessible areas of Papua New Guinea. The Indonesian provinces Papua and West Papua are much less studied. The major sources of information on Papuan Scolopendromorpha are the works of Silvestri (1894 Silvestri ( /1895 , Attems (1914a Attems ( , b, c, 1915a Attems ( , b, 1930 and Chamberlin (1920 . Additional information can be found in the works of Haase (1887) , Daday (1893) , , Hirst (1914) , Schileyko & Stagl (2004) and Lewis (2010 Lewis ( , 2014 .
The main aim of this paper is to provide an overview of the Scolopendromorpha fauna of New Guinea and adjacent islands, and to contribute new data to the distribution and morphological variability of the studied species (see Appendix 1) . Furthermore, the subgenus Cryptops (Trigonocryptops) Verhoeff, 1906 has been analyzed and discussed in the light of the recent findings.
To facilitate future studies we provide an annotated list of the species and a key for their identification. A list of old and present local geographical names from the region under study is also presented (see Appendix 2) . 
Material and methods
The region under study includes Maluku Islands, Raja Ampat Islands (i.e. Aru Islands, Kai Islands, Waigeo Island), New Guinea Island and the Bismarck Archipelago (Fig. 1) . The major part of the studied material was collected from the Indonesian province West Papua by Dr. Dmitry Telnov (The Entomological Society of Latvia, Riga) in 2010, 2012 and 2015 ("DT" in text henceforth) and from Papua New Guinea by Dr. Petar Beron (National Museum of Natural History, Sofia, Bulgaria) in 1975 ("PB" in text henceforth) as part of the British Speleological expedition. Information about millipedes from the British Speleological expedition can be found in Hoffman (1977 Hoffman ( /1978 Hoffman ( , 2005 , , 2010 , 2011 and Golovatch et al. ( , 2013 . Several New Guinean specimens stored in the collection of the ZMMU (No. 7088, 7091 and 7485) have also been examined.
In order to analyse the morphological variability of the studied species we used comparative material from other regions of the world. In some cases related species were used for comparison, too. The list of additional material is presented in Appendix 4. Morphological descriptions are provided only for the less known species, such as the members of genus Cryptops. The terminology for external anatomy follows Bonato et al. (2010) . All specimens of Ethmostigmus Pocock, 1898 and Scolopendra L., 1758 were found dried in the collection (see Fig. 2 ) and were subsequently transferred into 75% ethanol. Since some characters, such as the extent of sutures and sulci in Cryptops and of tergal keels and spines in Otostigmus, may not be always clearly visible, specimens were examined both wet and sucked dry under various angles of direct illumination. The pictures have been taken by digital cameras DeltaPix Invenio-8DII and Levenhuk C310 NG 3M.
Conventions and abbreviations: "ad"-adults, "sad"-subadults, "juv"-juveniles (age was determined based on size and degree of sclerotisation of some anatomical features, such as tarsungula, spines, etc.), "spm"-specimen(s), "no ult. legs"-specimens with ultimate legs missing.
All collecting data are given as written on the original labels. Additional information about localities is given in square brackets; question marks indicate uncertain/unknown data. The detailed distribution of the species in the studied region is presented in Appendix 1.
The studied material is deposited in the collection of Dmitry Telnov (Riga, Latvia) (СDT), the National Museum of Natural History (Sofia, Bulgaria) (NMNHS) and the Zoological Museum of the Moscow Lomonosov State University, Moscow (ZMMU). One specimen from the Naturhistorisches Museum in Wien, Austria (NHMW) was used for comparison. Inventory numbers which are not accompanied by museum's acronym mean that the material is deposited in the collection of the ZMMU. 
Systematic part
Order Scolopendromorpha Leach, 1815 Family Scolopocryptopidae Pocock, 1896
Subfamily Scolopocryptopinae Pocock, 1896
Genus Scolopocryptops Newport, 1844
Type-species. Scolopocryptops melanostoma Newport, 1845 (by subsequent designation by Lucas, 1849).
Remark. The presence of a single (upper) accessory spine on the pretarsus of maxillae 2 has been shown for S. melanostoma (see below); this character was previously unknown in this genus.
Range. North, Central and South America; China; Japan; Korea; Vietnam; Philippines; Sunda Archipelago; New Guinea; West Africa. Range. Mexico; Central America (Guatemala, Honduras, Costa Rica, Panama), Greater Antilles (Puerto Rico, Haiti), Lesser Antilles (Martinique, Saint Vincent and Grenadines, Trinidad); South America (Venezuela, Colombia, Ecuador, Peru, Brazil); Australasia (Fiji Islands), Indochina (Nicobar Island, Vietnam), Taiwan, Philippines, E Indonesia, Papua New Guinea.
Scolopocryptops melanostoma
Remarks. Spiracles of spm 1 and 2 were filled up by white thin thread-like parasites, which are superficially similar to nematods (Fig. 3 ) and were loosely attached to the host and easy to remove. These parasites were missing in spm 3.
Morphologically, the studied specimens fit well to the diagnosis of S. melanostoma as per Schileyko (2014) , including also the presence of three longitudinal ridges at the mesal surface of forcipular tarsungula (see Fig. 2 in Schileyko (2014) ) and basal transverse suture of process of forcipular trochanteroprefemur ( Fig. 4 ; see also Fig. 3 in Schileyko (2014) ).
West Papuan specimens are considerably larger than those from Venezuela used for comparison (the type locality of this species is St.Vincent in Lesser Antilles, thus the Venezuelan material can reasonably be used as a reference). Furthermore, they differ from the latter also by the following features: 1) tergites with irregular patches of a dark pigment (Fig. 5) , 2) 4 (vs. 6) basal antennomeres being glabrous, 3) pretarsus of maxillae 2 with one (upper) very short but well-developed and darkly sclerotized accessory spine (Fig. 4) , 4) coxopleural process ( Fig.  6 ) conical (triangular) and comparatively short (cylindrical, slender and nearly twice as long as sternite 23 in the examined Venezuelan specimen) (see Fig. 6 in Schileyko (2014) ), 5) tip of coxopleural process and a very narrow posterior area poreless (Fig. 6 ), 6) legs 1-20 (vs 1-18) with two tibial and one tarsal spur, leg 21 (vs 19) with tarsal spur only, leg 22 without spurs, and 7) all legs lacking accessory spines (though some rudiments recognizable at x85 magnification) vs legs 1-9 with minor accessory spines. Attems (1930: 259, 263 ) considered the lack of accessory spines as a diagnostic character for S. melanostoma. . Scolopocryptops melanostoma Newport, 1845. FIGURE 5. Spm 1: head capsule + leg-bearing segments 1-4, dorsal view; (dp)-dark pigmentation. FIGURE 6. Spm 1: leg-bearing segment 21, ventro-lateral view; (cp)-coxopleural process, (pa)-poreless area of coxopleuron. FIGURES 7-9. Scolopendra subspinipes Leach, 1815. Simaiakis & Edgecombe (2013) .
Variability. Coxopleural processes with 3+3 (spm 3), 2+2 (spm 2) and 2+0 apical spines (spm 1 has right process abnormally spineless (regenerated?), Fig. 7 ).
Remarks. Studied specimens are quite similar to those from Vietnam as described by Schileyko (1995) . They differ mainly by having ultimate prefemur with 2 ventro-lateral, 2 ventro-medial and 2 dorso-medial small spines ( Fig. 8 ) vs 1 ventro-lateral, 1 medial and 1 dorso-medial somewhat larger spines in the Vietnamese specimens. Furthermore, Papuan exemplars have relatively more slender basal articles of ultimate legs.
In general, S. subspinipes has relatively small process of forcipular trochanteroprefemur, however in the studied Papuan specimens it seems to be even more reduced (Fig. 9 ) compared with the Vietnamese ones. Thus, specimens of S. subspinipes from West Papua demonstrate certain resemblance to the representatives of Ethmostigmus in which this process is virtually absent.
Having on disposal only a single specimen, Attems (1914a Attems ( : 568, 1914c recorded for New Guinea S. subspinipes multidens Newport, 1844 (S. multidens sensu Chao & Chang (2003) ) [quote] : "With some doubt I put a specimen from Moaif [Indonesia, Papua Province] here, as all the characters agree not quite with Kraeplin's diagnosis, also … multidens was previously known with certainty only from Japan and China". He described this specimen as follows: "Head and antennae yellow-brownish, as well as segment 1; 6 basal antennomeres glabrous; each tooth-plate with 6 very small teeth, trochanteroprefemur with normal, not very well-developed process. Paramedian sutures from tergite 3, lateral margination from tergite 5. Sternites 1-19 with deep but posteriorly shortened sutures. Coxopleural process without apical spines (vs typical multidens, which has 3 such spines); shape of coxopleural process as in the nominal form. Legs 20 without tarsal spur. Ultimate prefemur with 2 outer and 3-4 inner spines ventrally; disto-dorsal process of prefemur with 3 equal spines". This description accords perfectly to the studied specimens (absence of apical spines of coxopleural process in Attems' specimen is a certain Remarks. Our specimens correspond well to the comprehensive description and drawings of Lewis (2014: 400) and can be readily recognized by the specific shape of the multi-dentated forcipular tooth-plates (Figs 13, 14) . They differ insignificantly in having 22 (vs 21) antennomeres, of which 2.3-2.7 (vs 2.3) basal ones with few long setae, complete paramedian sutures at tergites 4-20 (vs 6-20) and 1 additional dorsal (subapical) spine of coxopleural process (Fig. 15) . The New Guinean specimens are also considerably larger reaching a length of 68-69 mm (spm 1).
It should also be noted that the studied specimens have tergites (11)13-20 with 9 well-recognizable keels ( Fig.  16 ), latter being replaced in the Vietnamese and Malaysian exemplars by a single weakly developed medial keel. The degree of development of the tergal keels seems to vary quite widely in subgenus Parotostigmus (Schileyko, 2014: 177) . As for Otostigmus s.str. Lewis (2007 Lewis ( , 2010 regarded these structures as widely variable intraspecifically-from well-developed to nearly absent; for example Lewis (2007) noted that some exemplars of O. (O.) orientalis (which is type-species of the genus) have these keels but others lack them. Thus, the presence of tergal keels is a species-specific character for some species (eg, O. scaber Porat, 1876, O. amballae Chamberlin, 1913 , O. orientalis), but varies significantly in others (eg, O. multidens). All studied specimens have spiracles with well-developed and deep atrium, spiracles of segment 3 are quite narrow (Fig. 17) ; similar conditions are found in the Vietnamese exemplars, too.
Otostigmus telus was described by from Pionierbivak at Mamberamo river (Indonesia, Papua Province) on the basis of a single adult(?) (48 mm long) specimen. Its short and meager description lacks drawings and important detail (eg, information about the structure of forcipular tooth-plates). However, Chamberlin stated that O. telus is "close to O. loriae [= O. multidens] Silvestri". Lewis (2014: 408) considered this species as nomen dubium although in Bonato et al. (2016) it is listed among the valid species. Since we haven't examined the type specimen and given its poor morphological diagnosis it is not included in our List of Papuan species.
Genus Rhysida H.C.Wood, 1862
Type-species. Branchiostoma lithobioides Newport, 1845 (by subsequent designation).
Range. Indo-Australia, Ethiopia, Neotropical region.
Remarks. Koch (1983) compared the size of spiracles of Rhysida and Ethmostigmus. At page 836 he stated that anteriormost spiracle in the former is considerably shorter than half of the length of the lateral margin of respective tergite. However, some of examined adults of R. l. longipes (No. 6633, 7003) have the spiracles of the 3 rd body segment at least as long as ½ of the length of corresponding tergite (Fig. 18 ).
Rhysida immarginata immarginata (Porat, 1876) Figs 19-21
Rhysida nuda immarginata: Attems, 1930: 190; R. immarginata: Koch, 1985: 212, 213;  R. immarginata immarginata: Lewis, 2001: 45; R. immarginata immarginata: Waldock & Lewis, 2014: 75 . Range. According to Bonato et al. (2016) the species is known from Sudan, Congo, Sri Lanka, Cuba, El Salvador, Guatemala. Attems (1930) recorded it also from Sunda Islands, India, Myanmar, The Philippines and Venezuela. Waldock & Lewis (2014) recorded R. immarginata from Christmas Island and wrote [quote] "Although R. immarginata appears to be very widely distributed, the nominate subspecies has only been recorded from Kalimantan, Mentawai Islands, Sumatra (Lewis, 2001) , Uruguay, Kedah (Malaysia) and Taiwan (Chao, 2008) ". Gravely (1910) recorded this species from Nepal. We add to the above list Papua New Guinea.
Remarks. Both specimens from Papua New Guinea have only tergite 21 marginate (diagnostic character of this species). They conform well to the descriptions of Attems (1930) and Waldock & Lewis (2014) except for the length of antennae, which reach posterior margin of tergite 3 (vs 5/6) when reflexed. However, Koch (1985: 212) already recorded that the antennae could be shorter in specimens from Borneo.
The studied exemplars demonstrate high degree of resemblance with the material from Nepal including keycharacters such as the number of glabrous basal antennal articles (three), number and distribution of leg spurs (legs 1-2/3 with 1 tibial, legs 1-16/17 with 2 tarsal and legs 20 with none), spinulation of prefemur of ultimate legs (3-4 spines in total) and shape + spinulation of coxopleural processes (Fig. 19) . The latter character accords well to Koch's (1985) scheme (p. 207). Also, the shape of spiracles (Fig. 20) is identical in all examined specimens.
The main difference between the Papuan and Nepalese exemplars is the length of antennae, which are longer in the latter and reach the anterior margin of tergite 6 when folded backward.
Spm 2 has the second maxillary pretarsus with only one, very thin and long (about 2/3 of pretarsus) accessory spine, situated just below the pretarsus, and closely attached to it; in spm 1 this accessory spine is not well visible. The same accessory spine is well observed in both additional exemplars (Fig. 21) ; this character has not been recorded for R. immarginata before. Material. Papua New Guinea, Bismarck Archipelago, New Britain [Island] , [East New Britain Province], Rabaul [city], under bark, 1 juv, 18.11.1975, leg. PB, No. 10 803 
in NMNHS.
Range. India, Nepal, East and West Africa, S Arabian Peninsula (Yemen), Madagascar, Seychelles, Mauritius, Chagos Archipelago, Taiwan, Haiti, introduced into Florida; see also Simaiakis & Edgecombe (2013) . Attems (1930) recorded the species also from Central and South America, however, we were not able to trace back where the record comes from. We add to the above list also Peru (Loreto Region, Iquitos), Pakistan[Iran?] (Makran Coast), Sri Lanka (Sabaragamuwa Province), The Philippines (Cebu Island), Vietnam (Dong Nai Province, Ma Da), Cambodia (Rattanakiri Province, Banlung) and Papua New Guinea.
Remarks. In spite of its small length (about 17 mm) the only specimen we have at disposal was easy to identify following the key of Attems (1930) . It differs slightly from Attems' description in having somewhat shorter antennae (juvenile condition?), which are coiled but can reach to the middle of tergite 5 (vs 6) at most when folded backwards. Another difference is the number of spines of coxopleural process: 2 apical + 1 subapical + 1 lateral ( Fig. 22 ) vs 3 apical + 1 lateral sensu Attems (1930) . However, the studied exemplar conforms well to the recent and more detailed descriptions of Lewis (2002) , Lewis & Cole (2007) and Waldock & Lewis (2014) . The length of antennae shows considerable variation in the non-Papuan specimens. The Banlung adult specimen Our specimen is too small to recognize clearly the spinulation of maxillae 2, but additional material shows pretarsus with the only (under) accessory spine like in previous species (see above). This spur-like spine is approximately half as long as pretarsus and closely pressed to the latter.
All specimens at hand show elongated, oval (not triangular) spiracles with well developed atrium. The characteristic inner papillae are few and hardly visible in the juvenile New Guinean specimen, but in the others they are numerous and cover the innermost part of the atrium completely (Fig. 18 ). An intermediate stage of development of inner papillae is present in the juvenile (19-20 mm long) from Vietnam (Fig. 23) .
In the Banlung exemplar, the left coxopleural process has 1 apical + 2 subapical + 1 lateral spines, but in the right process 1 apical and 2 subapical spines are partially fused (Fig. 24) .
R. longipes can readily be distinguished from R. immarginata by having marginations from tergites 7-11 onwards, legs 1-5/8 bearing 2 tarsal spurs (vs 1-16/17 in the latter) and more spines on the prefemora of ultimate legs (8-10 vs 3-4) Remarks. Ethmostigmus relictus was described by Chamberlin (1944b) from "«Luid[?]», Dutch New Guinea [West Papua Province]" on the basis of one specimen. According to the author the species is morphologically close to E. rubripes in the form of the "pseudopleural [=coxopleural] process" but differs from the latter "in having but two spines above [=dorsal] with these low and blunt, almost abortive. It differs also in lacking a tarsal spine [=spur] on the 20 th pair of legs". All these "differences" fall well within the intraspecific variability of E. r. rubripes, so this dubious form has not been included in the list of species. According to Bonato et al. (2016) E. relictus is known also from Java Island (Indonesia) but we were not able to find where this record comes from. Variability. The studied exemplars differ from each other mainly by the length and shape of coxopleural process (see below) and the size and number (insignificantly in not regenerated legs) of spines on ultimate leg prefemora (see below).
Ethmostigmus rubripes platycephalus
Certain variability is observed in a degree of development of both sternal sutures and sulci (Figs 25, 26) which are practically absent in largest spm 5 (length about 127 mm) and are well developed in the smallest spm 7 (the only one from Papua New Guinea), covering up to ¾ of sternal length in posterior sternites.
Spm 1 and 4-7 have tergite 1 with transverse fold at its very anterior margin (Fig. 27 ). In spm 6 and 7 the posterior margin of head capsule is clearly placed inside this fold (Fig. 28) , in spm 2 and 3 it is very definitely covered by tergite 1; other 4 exemplars have this character in intermediate (or unclear) conditions (Fig. 27) Only the largest spm 5 has leg 20 with tarsal spur and very long pretarsus of ultimate legs (as long as tarsus 2); this kind of variability has been already described by Schileyko & Stagl (2004: 117) .
The studied material shows certain variation in the size of spiracles which are of typical structure for Ethmostigmus; in spm 3 the spiracles of the first pair occupy nearly whole surface of the respective pleuron (Fig.  29) .
Remarks. The examined material fits well to the general description of Ethmostigmus rubripes (Brandt, 1840) as per Schileyko & Stagl (2004) . The differences we were able to find are as follows: the forth basal antennal article is not completely setose ventrally (Fig. 30) ; the lateral margination of tergites 6-9/12(13) is definite but incomplete; the remaining tergites have complete lateral margination; sternites (5)6-19 have incomplete paramedian sulci and short anterior paramedian sutures inside these sulci (these being poorly-to well-developedcompare Figs 25 with 26); sternite 21 with incomplete depression (from poorly-to well-developed) in posterior half; leg 1 with (or without) a rudiment of prefemoral spur, one poorly developed femoral and one tibial spur, legs 1-2 with two tarsal spurs, legs 3-19(20) with 1 tarsal spur. Schileyko & Stagl (2004) noted that the most variable features of E. rubripes platycephalus are both length and shape of coxopleural process, which may be about three times as long as sternite 21 (adult exemplar from Cambodia, No. 3242 in NHMW). Studied specimens show insignificant variations of the length of coxopleural process which is on the average as long as 1.5-1.7 length of ultimate sternite. In the studied material, the coxopleural process is more or less conical (compare Figs 31 with 32) ; dorsal arcuate ridge is slightly developed in spm 3 and 7 (Fig. 33) . In general an elongation of coxopleural process in E. rubripes correlates unambiguously to its conical shape (as in typical E. rubripes platycephalus), when short coxopleural processes are strongly arcuate dorsally (as in nominative subspecies).
Studied exemplars have pretarsus of maxillae 2 with two well-developed accessory spines (Fig. 34) . Schileyko & Stagl (2004) recorded the interesting peculiarity of all subspecies of E. rubripes-an ordered arrangement of the setae on some distal antennal articles, we read (p. 117): "Small seta[e], which cover more distal antennomeres, are arranged in longitudinal parallel rows". In both studied and additional material these parallel rows of setae are well developed on antennal articles from 6-8 (Fig. 35) .
E. rubripes (Brandt, 1840) is an obviously polymorphic species; Schileyko & Stagl (2004) consider as valid three subspecies: E. r. rubripes (Brandt, 1840), E. r. platycephalus (Newport, 1845) and E. r. spinosus (Newport, 1845). We still do not have molecular data on which to evaluate the real taxonomic status of these forms, so we discuss them as subspecies. The nominal form and E. r. platycephalus have partly overlapping distributions-both have been recorded from Laos, China, Solomon Islands and New Guinea. As for the region considered in this article, they both were recorded from environs of Mamberamo river (Papua Province of Indonesia) . Sometimes in such shared localities these subspecies may not be readily distinguishable because of wide variation in their main diagnostic characters (length + structure + spinulation of coxopleural process and spinulation of the ultimate prefemur). However, the studied material clearly differs from the nominal form having relatively long and "lyriform" coxopleural process (Fig. 31) which is rounded dorsally vs coxopleural process much shorter (approximately as long as ultimate sternite), not "lyriform" and strongly arcuate dorsally (see Fig. 34 in Schileyko & Stagl (2004) ). Also the studied specimens have considerably larger the prefemoral spines and corner spine of ultimate legs (compare Figs 36, 37 with 38). The Figs. 36, 37) being similar to E. r. spinosus (Fig. 39) . Nevertheless as E. r. spinosus occurs only in Sri Lanka, Myanmar(?) and S Vietnam we consider the studied material as E. r. platycephalus because of both morphological characters and distribution.
As a result of the study of 7 specimens of E. rubripes platycephalus (6 from E Indonesia and 1 from Papua New Guinea) we note that the difference between E. r. platycephalus and E. r. spinosus is less clear-cut than it was thought before. For example subadult spm 4 has ultimate prefemur with three ventro-lateral spines, which is the typical condition for r. platycephalus (two spines in r. spinosus), but both prefemoral spines and corner spine of not-regenerated ultimate leg (Fig. 37) are practically as large as in r. spinosus. In this respect the E Indonesian specimens present an intermediate form between typical r. platycephalus from Papua New Guinea and typical r. spinosus from Indo-Malaya (Sri Lanka, Vietnam etc).
Ethmostigmus spinosus nannus was described by for two juvenile ("about 35 mm. in length") specimens from "Doormanpad, elevation 1410 m" -a locality in Indonesian Province Papua at upper Lorentz river in the Snow Mountains, 03°30'S, 138°30'E. According to the original description (p. 5) this form has only one diagnostic character: the lack of the dorsal spine(s) of coxopleural process. However, it is known that this a character varies in E. rubripes. For instance, Schileyko & Stagl (2004) noted that some subadults of rubripes spinosus (for example No. 1564 in NHMW) (note that both syntypes of E. spinosus nannus are also subadults!) have coxopleural process without dorsal spines. However, formally speaking, Schileyko & Stagl left open the question about the validity of the latter form. As noted above, the differences between rubripes spinosus and r. platycephalus seems to be very shallow, so at the moment "spinosus nannus" is rather a synonym of r. platycephalus because the latter has been collected in the type locality of "spinosus nannus" and r. spinosus does not occur in New Guinea at all. So we have not included this very doubtful form in the List of Species, but as we have not seen syntypes, this form is provisionally left as independent taxon. E. spinosus nannus is recorded by Bonato et al. (2016) as Otostigmus spinosus nannus Chamberlin, 1939 with the following note: "Possibly a junior synonym of Ethmostigmus rubripes spinosus (Newport, 1845)".
Family Cryptopidae Kohlrausch, 1881
Genus Cryptops Leach, 1815 Subgenus Cryptops s.str.
Type-species. Cryptops hortensis (Donovan, 1810) (by monotypy).
Range. All tropical, subtropical and warm temperate regions.
Cryptops (C.) doriae Pocock, 1891 Figs 40-44
Cryptops (C.) doriae: Lewis, 1999 Description of spm 1 (data on spm 2 in square brackets, when relevant). 17 antennomeres. Head capsule with very subtle (hardly recognizable at x87.5) but complete paramedian sutures [with half-complete paramedian sulci ?] which clearly diverging from heads posterior margin; the latter is covered by tergite 1 (Fig. 40 ). Clypeus anteriorly with 2 setae (Fig. 41) , without setose clypeal plates sensu Lewis (2005) (= they are not recognizable at x87.5).
Tergites 1-2 without sutures and sulci (Fig. 40) , tergites 4-6(7) with incomplete paramedian sutures posteriorly, from tergites (7)8 these sutures become complete [tergites from 3 with well-developed complete paramedian sutures]. Sternites with median and transverse sutures equally developed in the anterior body half, without any trigonal sutures (sensu Lewis 2005) .
Tarsi of legs undivided, pretarsus with 2 small accessory spines. Small pore field approximately as long as ½ of coxopleuron. Femur of left ultimate leg with 1 saw tooth, femur of right one without [present on both femora]; tibia with four and tarsus 1 with two saw teeth (as ultimate legs of spm 1 are somewhat contorted we present a picture of spm 7 which has tibia with five and tarsus 1 with three saw teeth, Fig. 42 ). Prefemora, femora and tibiae of ultimate legs with paired apical dorso-distal teeth ("Endzӓhne" sensu Attems (1930) ).
Range. Myanmar, E Nepal (Sagarmatha National Park), W Nepal (Poon-Hill Ridge), India, Vietnam, Cambodia, Laos, Malaysia (Tanah Rata), Indonesia (Java and Sumatra), Tonga Islands (Niuafo'ou Island), the Seychelles (Schileyko (2007), updated; Lewis (2013) ). Introduced into UK. To the above list we add also SW Australia (Collie), the Philippines (Luzon Island, Batad), E Indonesia and Papua New Guinea. 88) recorded 1 exemplar of C. doriae (No. 6507) from "Pacific Ocean, Luisiade Archipelago near New Guinea, Niuafoou Isl." following the original label, which read as "Niuafoou, Louisiade Archipelago". In fact Niuafo'ou Island belongs to the Tonga Islands, so Louisiade Archipelago should be excluded from the species range.
Variability. Studied specimens conform well to the description above, but only spm 1 has head capsule with well defined paramedian sutures. 7 have three setae at the place of setose clypeal plates. In general, the studied specimens have anterior margin of forcipular coxosternite with 2+2 submarginal setae.
In adult spm 3, 7 and two additional specimens from Tonga and Philippines (No. 6507, 7493) pretarsal accessory spines of both legs and ultimate legs are not visible at x87.5 (Fig. 42) .
Specimens 1-6 as well as the Australian one (No. 137 in NHMW) show no traces of dark pigmentation (Fig.  40 ) at tergites and pleurites, which fact cannot be explained by discoloration in alcohol, as our specimens are quite "fresh-collected". In specimen 7 and two other additional specimens (No. 7124, 7493) this pigmentation welldeveloped (Fig. 43) .
In general, the sternal "cruciform" sutures are equally developed (Fig. 44 ), but in spm 5 the transverse suture seems to be more sclerotised than the median one.
Remarks. Paramedian sutures of head capsule, which are very hardly visible only in spm 1, are not typical for this species but according to all other characters this specimen is also a typical C. doriae.
In the studied specimens (as well as in No. 137 in NHMW) the tarsus of legs is not (or not definitely) divided in tarsus 1 and 2, this division being found instead in numerous Vietnamese specimens described by . So we confirm Lewis' (2009) statement that this character (mono-vs bipartite leg tarsus) is quite subjective. We regard this character as not reliable as diagnostic for C. doriae and related species (i.e. C. nepalensis Lewis, 1999 , C. niuensis Chamberlin, 1920 . See also Remarks to C. nepalensis below.
In C. doriae the pretarsal accessory spines of both legs and ultimate legs may be absent, so this character should not be used as diagnostic. Lewis, 1999 Figs 45-47 Cryptops (C.) nepalensis: Lewis, 1999 [Island] , Kimbe Bay, 15.11.1975, leg. PB, No. 10 808 in NMNHS. Locus typicus: E Nepal, Taplejung District, NW Yamputhin, 2300-2500 m. Short description of spm 1. Body uniformly yellow, dark pigmentation of tergites and pleurons absent. Cephalic plate with very subtle (hardly recognizable at x87.5) rudimentary paramedian sutures at its posterior margin. Clypeus with two setae and two well-developed setose plates (Fig. 45 )-large anterior and very small posterior. Anterior margin of forcipular coxosternite with 2+3 submarginal setae.
Cryptops (C.) nepalensis
Tergite 1 without sutures/sulci, covering the posterior margin of the head capsule (Fig. 46) . Sternal "cruciform" sutures not equally developed: transverse suture considerably more sclerotised than poorly developed median longitudian one (Fig. 47) .
Tarsus of legs 1-19 not divided in tarsus 1 and 2. Pretarsal accessory spines rudimentary, practically not recognizable at x87.5.
Coxopleural pore field short (not reaching to posterior margin of sternite 21), oval and narrow, consisting of ca. 25 pores of various sizes.
Range. Сentral and Eastern Nepal; SW Papua New Guinea and New Britain Island.
Variability. Spm 2 and 3 accord well to this description, however both of them have clypeal setose plates much less recognizable and sternal transverse suture less differing from median one. We suppose these conditions to be the juvenile ones as the juveniles of С. anomalans Newport, 1844 have these characters also less developed than the adult specimens.
Spm 2 has anterior margin of forcipular coxosternite with 3+3 marginal and 1+1 submarginal setae. In juvenile spm 3 pretarsal accessory spines are not recognizable, coxopleural pore field small, consisting of large pores (juvenile condition).
Remarks. Studied exemplars demonstrate unique key-character of C. nepalensis-strongly sclerotised sternal transverse suture (Fig. 47 ) (which is considerably shorter than sternal transverse thickening in subgenus Trigonocryptops). However, as a geographical gap between Nepal (the only known area of C. nepalensis) and New Guinea is considerable, we tried to confirm the identity of studied material to this species. Lewis (2011) has reasonably divided Cryptops s.str. in three groups of species: anomalans, hortensis and doriae group. As studied specimens lack sutures at tergite 1 they cannot belong to the first group. The other two groups differ from each other by the presence (in doriae) vs absence (in hortensis) of saw tooth/teeth at ultimate femur, but since ultimate legs were detached and lost this character is of no use here. However, Lewis (2011: 46) wrote: "No members of the hortensis-group have been recorded as naturally occurring in Australasia…" (which fact is confirmed by our own data), so we consider our specimens to be closely related to C. doriae. Our specimens generally accord to the original description of C. nepalensis and to the paratypes (No. 7488) except for the unknown structure of ultimate legs. The presence of setose clypeal plates (which are "indistinct" in some cases, see Lewis (2005) , p. 121) has been recorded for subgenus Trigonocryptops only, however Lewis (unpubl.) discovered these plates also in Cryptops (С.) anomalans. Some additional specimens of C. (С.) anomalans demonstrate clypeus with one small triangular ("heart-shaped" sensu Lewis (2005) , see pp. 116, 121) plate which bears 4-7 setae (Fig. 48 ) and is unclearly bordered by subtle sutures. Studied paratypes of C. nepalensis have no setose clypeal plates but have legs with normally developed pretarsal accessory spines (the last character is of minor taxonomic value; see also Remarks to Trigonocryptops).
Lewis (2013) wrote (page 19): "The species [C. doriae and C. nepalensis] are sympatric and Lewis (1999) described intermediates" and (page 21): "It may be that they are a single variable species". We like to note that these two species are really very similar being distinguishable by only one character (strongly sclerotised sternal transverse suture), which is quite subjective and is present (at least) in another representative of the nominal subgenus-С. (C.) anomalans (Fig. 49) . Lewis (1999 Lewis ( , 2013 recorded another difference-mono-vs bipartite structure of leg tarsus, but we consider this character as quite variable intraspecifically and in some cases depending on age, thus being of minor taxonomic value (see also Remarks to C. doriae).
It should be also noted, that two of three studied specimens were collected at 2700 m in which respect they resemble C. nepalensis, which occurs the similar altitudes.
Subgenus Trigonocryptops Verhoeff, 1906
Type-species. Cryptops gigas Kraepelin, 1903 (by subsequent designation of Attems, 1930) .
Range. Caribbean Islands: Cuba. S America: Peru, SE Brazil (São Paulo State, Rio de Janeiro State, Minas Geras State). Europe: Spain. Africa: Algeria, Morocco, Ivory Coast, Guinea, Tanzania, Somalia, Yemen (Sokotra Island), Gabon, Benin, Cameroon, Congo. SE Asia: India (Nagpur), Vietnam. Pacific: Australia (Queensland; Western Australia, Roe Plains), Sumba, East Timor, New Guinea Island, Solomon Islands, New Caledonia, New Zealand, Fiji. We add to this list Argentina (Buenos Aires, Sierra de la Ventana Pcia, Cueva del Torro).
Remarks. Attems (1930) wrote the first general key for subgenus Trigonocryptops, which at the time contained 8 species; the most recent key to the subgenus is the one of Demange (1968) , which comprises 10 (sub-)species. According to Bonato et al. (2016) , Trigonocryptops includes 24 species, but Lewis (2005) synonymised to it the subgenus Paratrigonocryptops Demange, 1963 with its single species C. (P.) quadrisulcatus Demange, 1963 . Murienne et al. (2011 transferred to this subgenus C. (C.) pictus Ribaut, 1923 and Ázara & Ferreira (2013) Although the number of species of Trigonocryptops has increased more than in three times since Attems' (1930) , the recent papers concerning this taxon contain neither new identification keys, nor new subgeneric diagnosis. Both Edgecombe (2005) and Ázara & Ferreira (2013) repeated the combined data of Verhoeff (1906) and Attems (1930) , but it should be corrected according to recent knowledge. For example at p. 235 Attems stated, that head of Trigonocryptops covers the anterior margin of tergite 1, however both studied New Guinean representatives of this subgenus clearly show posterior margin of head capsule covered by tergite 1 (see below; also p. 102 in Würmli (1972) ). Also Attems (p. 235) noted "zweiteilig" (=bipartite) katopleure (as in additional specimens of both C. (T.) iheringi (Brölemann, 1902) and C. (T.) sarasini Ribaut, 1923) , but both studied New Guinean exemplars have this sclerite definitely not divided vertically (Fig. 50) . As for the lateral projections of the anterior corners of the endosternite (which should be diagnostic for this subgenus) the similar small projections are visible in C. (С.) anomalans. The latter shows well-developed sternal transverse thickening between the coxae of legs (Fig. 49) , reducing the distance between Trigonocryptops and the nominal subgenus.
We also do not regard the following characters as diagnostic: coloration, bi-vs monopartite tarsus of legs, shape of spiracles and paired distal spinose processes of prefemur, femur, tibia and tarsus 1 of ultimate legs. All these features vary widely (sometimes even intraspecifically) in both Cryptops s.str. and C. (Trigonocryptops), so they have not been included in our new diagnosis. Summing up: all characters listed in Diagnosis below are shared by other species of Cryptops s.str. (see also Lewis (2005: 123) ) and none of them is shared by all representatives of Trigonocryptops. Thus we regard the subgeneric status of the latter as questionable, confirming the recent statement of Lewis (in press) who has considered Cryptops and Trigonocryptops not "as clear cut as current research indicates". Murienne et al. (2011) at page 70 called the "rhomboid setose field delimited by sutures on the clypeus" and "trigonal sutures on anterior sternites" to be the "unique apomorphies of C. (Trigonocryptops)". However, the recent concept of this subgenus includes some species which have no sternal trigonal sutures; also clypeal setose plates are shared at least by C. (С.) nepalensis and C. (С.) anomalans (see above; Figs 45, 48 respectively). The latter species has also well-developed sternal transverse thickening which are one of characteristic features of Trigonocryptops. Thus, we believe that the recent concept of Trigonocryptops must be reconsidered and only species having anterior sternites with complete trigonal sutures and clypeus with setose plate(s) should be assigned to Trigonocryptops.
New diagnosis. Cephalic plate usually with paramedian sutures-complete or (more rarely) incomplete, its posterior margin covers (more rarely is covered by) the anterior margin of tergite 1.
Clypeus with 1 or 2 (large anterior and very small posterior) setose plates which are limited by sutures and bear 2-10 setae ("setose clypeal plates" sensu Lewis (2005) ). Labrum with 1 or (more rarely) 3 teeth.
Tergite 1 mainly with anterior transverse suture, often with (complete or incomplete) paramedian sutures. Sternites with well-developed transverse thickening between the coxae. Endosternites clearly delimited anteriorly (often by the very characteristic trigonal sutures). Katopleure mainly bipartite.
Femur of ultimate legs mainly with 1 well-developed saw tooth. Description. The whole body covered by numerous setae of various size and length, legs and ultimate legs more setose than the body (Fig. 51) .
Head capsule with complete paramedian sutures, its posterior margin covered by tergite 1. Clypeus with two setose clypeal plates (Fig. 52) delimited by sutures-larger anterior (with 2 setae inside, one of them lost) and much smaller posterior (with 1 lost seta inside)-and 5-6 setae around setose plates. Labrum with three teeth (Fig.  52) .
Anterior margin of forcipular coxosternite with 6+6 marginal setae (some setae are lost but their sockets are well-recognizable) and 4+4 submarginal setae. Tarsungula very thin and long.
Tergite 1 with anterior transverse suture at very anterior margin and well-developed depression in the middle. Sternites with well-developed transverse ridge between the coxae (Fig. 53) . Endosternites better visible in anterior sternites, trigonal sutures well recognizable at sternites 2-5(6) . Katopleure not divided vertically (Fig. 50) ; spiracles definitely oval (not slit-like).
Legs 1-19 with undivided tarsus, 20 with definitely divided tarsus; accessory spines rudimentary (hardly recognizable at x87.5).
Coxopleural pore field bordered posteriorly by wide poreless area consisting of ca 50 pores of various sizes. Ultimate prefemur, femur, tibia and tarsus 1 with paired distal spinose processes (Fig. 51 ) which are better developed in tibia and tarsus 1. Femur of ultimate legs with a single well-developed saw tooth.
Range. Australia, Vietnam, E Indonesia, NW Papua New Guinea, New Zealand, Fiji, Solomon Islands , updated).
Cryptops (T.) sp. Figs 54-57
Material. Papua New Guinea, Western Province, [West Sepik District], Mt. Fugilil, the top, 3150 m, 1 ad [no ult.legs], 29.08.1975, leg. PB, No. 10 810 in NMNHS. Description. The whole body covered by setae of various length; setae are considerably more numerous at forcipules, legs, margins of tergites and sternites, coxopleuron and ultimate sternite (Fig. 54) .
Head capsule with thin but well-developed complete paramedian sutures diverging frontwards, posterior margin covered by tergite 1 (Fig. 55) . Clypeus with 2 setose clypeal plates: larger and well-limited rhomboid anterior one (which bears 3 setae) and very undefinitely developed minute posterior one (Fig. 56) . Labrum with 1 tooth.
Anterior margin of forcipular coxosternite with 5+5 marginal setae plus 3+3 setae on the coxosternite. Tarsungula very thin and long.
Tergite 1 without sutures, tergites (6)7-19 with paramedian sulci and sutures (the latter are visible from a certain angle of illumination). Sternites: transverse ridge between the coxae quite poorly developed (Fig. 57) , trigonal sutures well recognizable at sternites 2-6. Katopleure not divided vertically; spiracles oval.
Legs 3-30 with definitely divided tarsus (Fig. 54) , accessory spines well-developed. Coxopleural pore field consists of ca 40 pores of various sizes and is bordered posteriorly by narrow poreless area (Fig. 54) .
Remarks. The studied specimen resembles C. (T.) pictus Ribaut, 1923 in most characters except for the lack of dark pigmentation of tergites (Fig. 55) , a character which is known to vary a lot in Cryptops. Maurienne et al. (2011) considered C. pictus as a species restricted to New Caledonia stating (p. 71): "Cryptops pictus is more widely distributed than is represented by our sampling". This specimen has sternal transverse thickening between the coxae of legs less developed than in C. (T.) spinipes (Fig. 57) , thus more resembling the sternal transverse suture of Cryptops s.str. The body and legs are less setose compared with C. (T.) spinipes.
As the ultimate legs of the studied specimen are missing and important taxonomic characters are thus lost its true identity remains uncertain until further material is examined.
Discussion
Altogether 34 specimens from 18 localities (Fig. 1, Appendix 3 ) of 10 taxa of species rank belonging to 6 genera and Cryptops (Trigonocryptops) sp. were identified (marked by asterisk in the list below). Of them, C. (C.) nepalensis Lewis, 1999 and Rhysida longipes longipes (Newport, 1845) are new for the Papua New Guinea and the adjacent islands (underlined in the list of species).
Considering the available data, the scolopendromorph fauna of New Guinea and adjacent islands currently comprises 32 taxa of species rank belonging to 9 genera-Scolopocryptops Newport, 1844 (1 species), Scolopendra L., 1758 (2), Cormocephalus Newport, 1844 (5), Asanada Meinert, 1886 (1), Otostigmus Porat, 1876 (8) , Rhysida Wood, 1862 (4), Ethmostigmus Pocock, 1898 (6), Cryptops Leach, 1815 (4) and Paracryptops Pocock, 1891 (1) . However, given that large parts of New Guinea remain poorly sampled this list is likely to increase in future when studies are carried out in the hardly accessible inner territories of the island and some remote islands.
Besides, further studies, including revisions of the type material, are needed to clarify the taxonomic status of doubtful species such as Otostigmus telus , Ethmostigmus relictus Chamberlin, 1944 , E. spinosus nannus Chamberlin, 1939 and E. telior Chamberlin, 1939 .
Identification key to the Scolopendromorpha of New Guinea and adjacent islands Cryptops (T.) sarasini Ribaut, 1923 1 ad, Brazil, Sao Paolo, Butantan, No. 7502 
